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Abstract 
The purpose of this study is to identify the efficiency of multimedia strategies, as a modern orientation in the teaching 
tehnology in Primary and pre-schools levels. The study will help us identify data regarding the way educators employ 
multimedia strategies in achieving the instructive activities in diferent subjects in the compulsory curricula and what the 
effects on the cognitive development of children. The trends up updating and improving the teaching strategies subscribe to 
increasing the multimedia strategies of the teaching process, developing active-creative teaching, within the multitude of 
educational strategies, the issue that merges is of an efficient, contextual combination of formal and informal  strategies, 
traditional and modern strategies, according to criteria of complementarity, compensation and mutual support. 
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of PSIWORLD 2012. 
Keywords: cognitive development, multimedia strategies, multimedia learning, modern information technologies, multimodal education; 
1. Theoretical framework 
Romanian educational literature resumed for reanalysis and redefining the teaching methodology, out of the 
need to expand concern for the training and self-development technologies and to improve the relation with 
teaching methodology, with virtual media and interactive forms of group organization. Of all the means of 
education, as teaching component of the teaching strategy, we consider as having great potential pedagogical 
those means which exploit multimedia elements by their information contribution. 
Analyzing how to integrate modern information technologies in education, Ioan Cerghit said that "multimedia 
systems focus on creating a complete and efficient learning environment." (Cerghit, 2008, p. 93). Employing 
multimedia technologies in education represents a significant contribution to teaching and learning processes, but 
their formative educational valences are dependent on how they are used in teaching. Referring to the integration 
of computerized information technologies in education, Ionescu Miron stated that "it is not using computer and 
multimedia technologies in themselves that has educational effects, but their integration into a well thought 
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training and self – training strategy." (Ionescu, Boco , 2009, p. 370). The same author said recently that "it is not 
the audiovisual message that has beneficial effects, but its effective integration into the training and self-learning 
strategy, through the teacher, whose presence is required. It is not about a simple technical formulation of the 
educational process, but about ensuring unity of technical and didactic - informational aspects, in regards of the 
educational work." (Ionescu, Boco , 2009, p. 375). 
Ioan Cerghit recommends their use in various combinations, original ones with traditional strategies. They 
represent "an enormous potential for teaching and learning" as far as the teacher manages to combine optimal 
disclosure-based instruction, explanation, perform exercises, problem solving, development of motor actions with 
video demonstrations, receiving data directly from the screen, CBTs. 
Among the advantages gained from using multimedia strategies we include: facilitates the effective 
management of learning, allowing individualization and personalization of learning, provides rapid information, 
stimulates discovery learning, the interactive learning model, provides opportunities for simulation, problem 
solving, deepening knowledge. Using strategies based on multimedia stimulates cognitive confrontations, 
determines active and interactive training and gives the learner cognitive and informational autonomy. The 
student has an active attitude, continuously stimulating personal reflection capacities, critical thinking, 
imagination, creativity, but also an interactive one, being forced to interact with other to solve teaching tasks. 
Using Multimedia strategies allows "multimodal education" (Ionescu, Boco , 2009, p. 369), this perceptual 
multi-modality being given by the combination of image, sound, word, color. Due to the rapid insertion of these 
technologies into education, pedagogical literature has developed a new concept, multimedia learning as "kind of 
innovative approach with great formative potential, but requiring to the school the assumption of new 
responsibilities (...) is a form of learning based not only on a self discovery of new knowledge, but also on 
interactive approaches, through problem-solving." (Albulescu, 2008, pp. 84-85); it is "an interactive and almost 
autonomous knowledge access way, which does not require teacher’s mediation, which is based on information, 
observation, experimentation, discovery, information processing approaches and so on, through the use of 
multimedia "(Ionescu, Boco , 2009, p. 369). 
2. Design of Research 
2.1. The Purpose, objectives and hypothesis of study  
This research sets some important objectives such as collecting data about the effectiveness of combined use 
of strategies, based on group interrelations and strategies based on multimedia elements. Also, to determinate 
indicators for assessing the efficiency and effectiveness of combinations of teaching strategies, in terms of their 
effects on students' use of cognitive level. 
The Hypothesis of research starts from the assumption that if we consider a combination of traditional 
strategies (not using modern teaching aids, interactive forms or methods of grouping students or methods of 
group interaction) and multimedia strategies, the students' school acquisitions will enhance in: volume of new 
knowledge, understanding capacity and interpretation. 
2.2. The Methodology of Research 
We use an psycho-pedagogical experiment. The purpose of the experiment is to determine the degree of 
effectiveness of combinatory used teaching strategies. The experiment included "Oprea N. Iorgulescu" School 
No.1 and "Nanu Muscel" School No. 3 in Campulung Muscel, Arges county. The experiment was conducted in 
the following disciplines: natural sciences / curriculum on Mathematics and Natural Sciences (3rd and 4th grade) - 
one hour per week; geography (4th grade) and history (4th grade) / curriculum on People and Society - one hour a 
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week. The experimental research has been effected during a school year, at primary school level, including pupils 
from the III-rd and IV-th form (in the control group 55 pupils, in the experimental group 131 pupils). 
3. The Analysis and Interpretation of Results  
Quantitative and qualitative data obtained using the aforementioned tools were processed and analyzed for the 
following relevant indicators: indicators of quality / effectiveness (indicators on the level of knowledge, skills 
and abilities of students - volume of new knowledge and the ability to update, comprehension, interpretation, 
progress / regress expressed by development  of outcomes. 
The results in school acquisition tests were given according to the scale of correction and grading by the 
following scores: memory capacity - score 4 points, insight - 4 points, the ability to interpret - 2 points. Total 
Score - 10 points. The results obtained by the subjects in the experimental group are presented in Tables no. 1 
and 2, showing significant increases in average in each of the indicators and the total score.  
Table 1 Scores obtained for each indicator in the stages of PRETEST – POSTTEST for the control group and the experimental group 
Group N Mean  Group N Mean 
Control group Pretest-memory 55 3,0636  Control group Posttest memory 55 3,4045 
Pretest understanding  55 2,2091  Posttest understanding 55 2,4182 
Pretest interpretation 55 1,2818  Posttest interpretation 55 1,3182 
Pretest total score 55 6,5955  Posttest total score 55 7,1227 
Experimental 
group 
Pretest memory 131 2,7061  Experimental 
group 
Posttest memory 131 2,9160 
Pretest understanding 131 2,3740  Posttest understanding 131 3,3378 
Pretest interpretation 131 1,3874  Posttest interpretation 131 1,6622 
 
To identify whether there are differences in scores from pretest stage to the posttest one there was calculated 
the t test for paired samples, for pre-posttest difference for the control group and for the experimental group. 
 
Table 2 The difference of the mean from pretest to posttest in the control group and the experimental group 
Group Mean N 
Control group Pair 1 memory_pretest 3,0636 55 
memory_posttest 3,4045 55 
Pair 2 understanding _pretest 2,2091 55 
understanding _posttest 2,4182 55 
Pair 3 interpretation _pretest 1,2818 55 
interpretation _posttest 1,3182 55 
Pair 4 total score _pretest 6,5955 55 
total score _posttest 7,1227 55 
Experimental group Pair 1 memory_pretest 2,7061 131 
memory_posttest 2,9160 131 
Pair 2 understanding _pretest 2,3740 131 
understanding _posttest 3,3378 131 
Pair 3 interpretation _pretest 1,3874 131 
interpretation _posttest 1,6622 131 
Pair 4 total score _pretest 6,4523 131 
total score _posttest 7,9065 131 
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As shown in Table no. 2, for each indicator we have observed mean differences from pretest to posttest phase. 
 
Table 3 The significance value in t test for paired samples, for pre-posttest  Table 4 The t test for independent samples- difference between 
difference for the control group and the experimental group  the control group and the experimental group 
   
t sig. 
  
t df 
Sig.  
(2-tailed) 
Control group Pair 1 memory_pretest - posttest -4,467 ,000  memory_pretest 2,397 184 ,018 
Pair 2 understanding _pretest - posttest -3,727 ,000  understanding _pretest -1,076 184 ,284 
Pair 3 interpretation _pretest - posttest -2,213 ,031  understanding _pretest -1,768 184 ,079 
Pair 4 total score_pretest - posttest -4,968 ,000  total score _pretest ,505 184 ,614 
Experimental 
group 
Pair 1 memory_pretest - posttest -4,161 ,000  memory_posttest 4,049 184 ,000 
Pair 2 understanding _pretest - posttest -9,877 ,000  understanding _posttest -7,197 184 ,000 
Pair 3 interpretation _pretest - posttest -7,900 ,000  understanding _posttest -6,548 184 ,000 
Pair 4 total score _pretest - posttest -12,234 ,000  total score _posttest -3,259 184 ,001 
 
In Table No. 3 we note that the control group's sig level is normal, indicating an increase in results in each 
indicator, but as the value of t is very small compared to the values in the experimental group, this increase can 
be explained by a normal evolution of students’ achievements, as a result of intellectual development (the value 
of t indicates statistical significance of the difference). 
To the experimental group, the value of sig indicates significant differences in all indicators and the value of t 
is very high in the indicator understanding, showing a significant increase of results in these indicators. To 
identify whether there are differences between the control group and the experimental group for the measured 
indicators, we have calculated t test for independent samples. 
From the comparative analysis of the indicators measured the following results derive: 
 The highest average value in results in memory indicator is in the control group (3.40); 
 The highest average value of the indicator understanding is in the experimental group, where we have worked 
with the combination of multimedia strategies and group strategies (3.41); 
 In the indicator reading we obtained an average value approximately equal in the two experimental groups 
(1.66); 
 For the total score, the highest average is in the experimental group where we have worked with the 
combination of multimedia and group strategies (7.93) and the experimental group, where he worked with the 
combination of traditional and multimedia strategies, the average is very close (7.85). 
Although there are significant differences between the control group and the experimental groups on all 
measures, the value of F is the highest in the indicator understanding (F = 27.24), which means recording 
progress in this particular indicator. 
4. Conclusions 
Our research shows that the hypothesis we have started from was confirmed. In this regard, we recall the most 
significant results obtained for the analysis indicators considered. The strategy combinations proved effective in 
terms of significant indicators. For example, there is an increase in the understanding capacity, while there are 
significant differences between pre – and posttest, which means the progress made by the subjects in the 
experimental group (significant difference value is huge, t = -9.8). The highest average value for scores in the 
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understanding indicator is in the experimental group, where we employed a combination of multimedia and 
group interactive strategies (3.41). 
The results show that these combinations can be beneficial in terms of interpreting capacity; they have shown 
a better ability to interpret when traditional strategies combine with the media ones and when they are combined 
with group strategies, comparing to the traditional types of activity. The indicator interpretation showed an 
average value approximately equal to the two experimental groups (1.66 in the experimental group s_multimedia 
x group interaction, ie 1.65 in the experimental group s_traditional x s_multimedia). Instead, there could not be 
proven an increase in the memory value, the highest average value of the results for this indicator being in the 
control group (3.40). In this case, there is progress, therefore a greater volume of new knowledge, when working 
with traditional strategies. A combination of traditional strategies with multimedia and interactive group ones 
leads to progression of results obtained from subjects. Thus, in the total score, the higher average value is in the 
experimental groups (combined version s_traditional x s_multimedia average value is 7.85; in the control group, 
the average on total score is of 7.12). 
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